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ABSTRACT : 

PURPOSE: To provide the parallel redundant operating system of 
switching regulators which can executes power supply without 
executing any process against abnormality unless the output voltage 
of a power supply system gets in a drooping portion even when the 
number of switching regulators which can be continuously operated in 
parallel becomes a prescribed number (n) or smaller and can improve 
the reliability and operating efficiency of the switching regulators 

CONSTITUTION: A current detecting and voltage converting circuit 
11 detects that the load current flowing through each switching 
regulator 1, 2,..., n, n+1 becomes zero and a failur detection 
circuit 13 generates a first abnormality signal and informs a 
parallel redundancy operation control circuit 8 of the signal. The 
circuit 8 executes abnormality processing by means of an abnormality 
processing circuit 87 and generates a second abnormality signal only 
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'when a second comparator circuit 84 detects that the first 

abnormality signals from the switching regulators 1, 2,..., n, n+1 
and a DC voltage VO across a common voltage bus 3 get in a drooping 
portion . 

COPYRIGHT: (C) 1994 , JPO& Japio 



6/8/2006, EAST Version: 2.03.0 



(19)B*BfifflF/f (JP) 02) & H ^ fft & $g (A) 



#^6-261536 

(43)&58B ¥^6^(1994)9^168 



(51)lntCL 5 
H0 2M 3/00 



HO 2H 
HO 2 J 



3/05 
1/12 



W 8726-5H 
C 8726-5H 
Q 4234-5 G 
7319-5G 



F I 



(2oajsi#^ 


tjaPF5-43451 


(71)tfcHA 


000168285 










(22)tHfilB 


^5^0993)3^ 4 B 




llj*ft¥Jffrtf*awri(l88-S 








» 








0j§HmTOrU^»Hfl088- 3 ?WB*S^ 














(74)RSA 





(54) [89Je>«»] x-f yfv/^au-yrotJiEHt^ 



(57) [ggft] 

<0^»jWPrJE<0^» (n) jaTte*->T«K «M^Xt 

urne?. «HfiWft*nff-c& , matte iwmsw 

[fft£] Z4 2.-. n. n 

t ttmuuwEsamR 1 1 ?«iaj l , ^iSfftaajin 

y^ai/-^i, 2, -, n, n + l frh<r>Wi l <r> 
«fcrAofcitt»20JtKliI»8 4'C««lJ-f*t. 153 




6/8/2006, EAST Version: 2.0.3.0 



(2 

1 

< n ) &m%m^mmii?hmmA4 
y^^iz-^j (n+k ) ^M?"iaiKL. mm® 

<T>X4 •,1rV7V3(3.\'-9<F>n<n ( k ) £j£c04ScWT 

ieffi^«Ei^ti^SE<osE®ii-c'j) i, ; t mm i 

tC* 1 OB»«*c9fcaS£«^*^GIB*S J: WR 30 

im<?>'y<bi>^-ftiij^iiZffithzbmmb-?z> 

[000 1] 40 
[0002] 

JEJBWB^i. ft^ftWWiKWMCffiW* ( n ) tocox 
4 • v <j-y?'u*?j.\s~snztini. Xgftb IX (k) & . 
<T)X-i yf-v/i^iW- ?£WU £H- (n + k) & 



WP6-26 1 536 

2 

L&vvw vTryfv* *V-?m&\,tzb%\,zz.ti 

m\aixm%m*tz>bmz, mmzmxm 

CMWEBtciSaj-r*. ^ftAaNsHfflllftTii (k 
+ 1 ) «a±«>IWMl**AflLfci*. BP*>, EStea 
KfrlAJ i.U-?<0i2%.tf ( n-1 ) & 

[0003] 

mmmmtmwmxmzs&b wtthx* y*y? 

(n) iz-$mizm>x&<o. ifri>ztizmzix^ 
s. m^x. %®zti $>%$mw.<7)n$im&tfifckx'% 
otstt, mmsmpmtt^ v+yru^xis- 

foh\,z%>frfrbt>-r. mmmm*im%x<( v+y?' 

UXjLU-fCDtim* ( n - 1 ) &MTlz%& b . 

[0004] *!6BfloaW«i. MMWH«JPiriB=5r^-f 
■yf-^l^^aU-^^SDWJfjeo^R ( n ) OTIC 

[0005] 

»«aiBfi3fc«> ( n ) &ag**s 3 P«fl;«sffi*3rf 

SltjRm'f -yf^KaW (n+k) fcjgfl 
a«u msssmmxA -v^y7U¥*l>-i?<r)ftcr) 

( k ) &&<7)imxwim ; sATj*<ng&ztmi-$>x 
A -v+yyu^^-fcnmm&mk-fi^zii^x, 

c7) o ic*rc-ri> ffi fc « t < & -j *: ; k * t m i com 



6/8/2006, EAST Version: 2.0.3.0 



3 

gmnE.m.&*&i . mm 1 on^fi^t Mie^ 
[0006] i&tmnxA v+yyv* a.\s-9<nm\ 

[0007] WtWiXA -y + 3.v—9<r>m\ 

■t&bimoxA v^vvvz *\s-?\zwmmm 
imthtimmikxmmm^mmx.x t>£\\ 

[0008] 

imtmn wc, ^mcommm^-o^xmm^mi 
[ o o o 9 j mi \±*wn<n-~mm<r)~?v y^mx-h 

4. 

[ooio] xmmmx'ii, nn^m^mmcm^ 

ftk= lfcfcjnifc. «ffln7^h • *7 (n+1 ) M 

[ooii] m^^#^biiBri«ESrA7j-ri»«i i 5 

Hi, >yf-y^U-=SfAU-^l , 2, n, n + 
1 XA ff-y^V^^V-^l, 2, -, 

n, n+l<0ffl^tt, ^eWE«»3*^UTJlW4{C 
aWb-CV^t. X, X-fvfvma^l. 2, 
n, n + lc0rt8H«J«i<e*l-WlH— «HF5 1 
fr^comfcmffiMEAJlZglf. XA »,+V?LX 
im^^ME^tii^-t^xA v+yf®t&9b> xA 
•y +>?'®& 9 WffiTJ fcgWSSS LT* Lftii«E#IS 
3 tctH^-r^SSS^HlSS 1 Ok.^ •y^y^@S&9 

coajA«ss^*a^aifflffi^DiitLT^ajL. mmz 

S»U ft»«a«31fll««EViitLTai* , t4«8S 
tftittWESSHllIIKl 1 fc. *4 -y^>-^ts]S89£7)aj^l« 

jE*wsrr*iH»ii!» 1 2 1 . mwm^mss&mn 1 
i«aj^-ri>ft^ita0fjiffifssEViiS:s»t, x^y 
+>mm<w®mm&Lm<r)Wtt!mb lx& 
Tj-t^umati™ 1 3 b , siMtra-f ^m^jl^s 
«^»iii»8oa}#f iwwflMi^E t tit 

«ttEViifcS:S«\ .rftft2ocO'iJE££j£LTll* 
4«E-&fiEEI»14t, §Wfl»Ci *»t, 

±mi6m±-rm^mcoB.nmm^Tbit'm 
-&u fflwm-^ci <r>v<-MznmLtz/vixWicr>>vv 
xmmmmi 2*itixxA >v*>?®miz\& 
■h+tm i <r>\mm 1 5 1 , ^mm.\a,m i s <ota 



3) WBPF6-2 6 1 536 

4 

jREI»17i;£«M.TH*. 
[0 0 1 2] XA »fyy y KaU-/ T l , 2.-, 
n, n + 1 j^fiJHN^W9ltt8UU W 

jt«>6» i o«p«EVri i <?>mwm 

±W8 1 1» ma£OTEV,i&j:tf#ilttEE#il 

Vri ) m%thmmw£&®feiteitijjmE3&mm 
w&mwm^E b ix&ji?&imm%& 2 1 . 

m 2 cDSmmE V r 2 * S SS 2 coS^mffi^HSS 
10 8 3 4:, fJ«lffl^E tm2c0S^mEV t 2 1 SrJtKBK 

HSEi-*IB2<OJtK0»84i:. fi52cDJt«[II8&8 4tf) 

mzmgiiivxA v*y?u**.u—? 1 , 2, -, 

n . n + 1 rt<7)ffi«c0^ttf^ajHIK 1 3 COSS 1 OH® 
ft-^ffiTJ «■ Stt i il ft ?)fi^£ IsJB^tC^aj L fc t # ft 2 
^«fI#£JS£**JlttH!«@»8 7fc, itflMPUil 

V*-=.V-5\, 2, -, n, n + 1 <OWBiW$0)& 

[0013] atnw^cov^RW-*. 

[ 0 0 1 4 ] *P5 1 A»ftX-f 7f>/l/^al/- ? 
1. 2; -, n, n+l(»^MaiEJA 

^U^jlI/-^2. -, n, n+lfcOWCti, AS??) 
ffif&tfXA -yf-y^P^fal^-^ 1 i:R--C*4fcftflf 

[0015] Mn^iKMff qik8'(o« i <r>mms. 
mm,8 i a, fftizcom 1 cos*«Ev r i fruuHM 

30 S8 2CttttbTH*. ^Hii1§gl8 2(±. #X^f >y^- 
y/W^l/-^l, 2, -, n, n+l^it»«JE# 
tt3Ktt*&l/CV*S£»flBEVo fc, Slco«imJEV 
titWHSr^ttJt. ^«^(Vo -Vti) iZftlB-tm 

mK*m®bmwmmEbixm2<?)}mm84 

toXV. &XA>v1-yyv*t2.\<—9\, 2,-, n, 
[0016] ^2WltK[Hl^84{i, A*?irtWl 

g#Ek»2«aew£E«afeiii»8 33i»ft4iftfL*Bt 
som 2 w»«e v r 2 b timm-sti . 

40 [0017] ddT. m2<0»mEV r2 c7)jMiK^a 

b*n<t%R.mn™ X'htM. m2<r>tmm84cr) 
ffi^SrTTL "L" VK)VbL. -*Ba«EV 0 »i* 

SS84<7)aj7JSrTTL "H" Krt.fcf Si 3 tSiR-f 

[00 18] «IC, XA >^y7V*tz.\/—?\X'\X, 

ifrt>\t)i-himfeitm&EzxA -v+y? 
50 o^-f ■vj-y7h7yy'x?&ffiz.xtiK>. &xa yf- 



6/8/2006, EAST Version: 2.0.3.0 



5 

>7hyy : Jz9i,zxnt&z4 •y?y7>wxi l z£t) 

o 3 ±fc:ai;J]U ffesox-f •yf-y^* 

al/-^2, -. n, n + lfrbitiJl-thmfiSaEtG 

[0 0 19] 02(4X4 ■/1-yris**l'-?fi<DWE 

mmftmm&mmmx'hz. ( a > {4Z3» 

fi-fTtsijfflift^C! (b)f4x-f-y^y 
7jVI>xq%, (c) Itzj -/1~>7;VUZQi 
( b ) (4X4 y^y/yNVPXCh ^r-en-fa^LTV^ 

[00 2 0] X-f -yf-y^HISS9li. -*r?)X4-y^y 
yb?yxx^£i£t*>™^EK*«U ISiift 
ffifflfI^Dii£3^fl^»T'aj*U «jSt8ffi1tE£ 

bibb 1 1 icA^-ri. . m^ajmE^janiB 1 1 «, 

iifc£»LT*ffi£*BBl 4fci*ai-f &. mE£l£[I] 

»i4ji. sfjspfflfi^EtmsE^ajmflEViit^fiSt 
u m.mi}WBnmnwm*ci tixmwtt 

fc«»«^ci i:s-Jt«!i^u (02c7) (a) ) , mm 

(b) K HBt&BBl 2*^LT^-f •yf-^HIB9« 
I o o 2 1 ] -n<7)X4 vj-yfYvvVxi^zx-h* 

tlhXA yf-y/^'/WXQfi, 02(c) ( d ) 

tc^Zti&ko cwxHa to-ttox^ yf-y^y? 
/WXQi fcJtfCh JOfcoTtJ 1 }. X>f yf-y^yW 
XQi tiXVQz coAJllznmiX , A#«FF5 1*»4> 

SSSWCBWr*-*. x>f -yf-y^vm-xQi 

*5J:U f Q2 O^XiplA t^tM^CWJCL-T. X-4 -yf- 
y?V¥ l*>4>ffi*-f &18Wat)li«t*. 

fiSoT, x-f •y^>'/u^ J LU-^i*^tii^-ri.tt85 

[0022] WE&tfLW 1 4 T*tf>0J»fi^E fc tftft 

C. S-SSltfOJttSEES&l 5fcri*l». @2ttmi^)Jt«lHl 
B"W)fffltffcfcWfciRLT« 0 . ( a ) X$mmc 

MznmVX ( b ) fcjjrf^/VX|lAT<9X>f y^yf 

jv\>xq*£&?&. zcoxj vi-y^/vvxQizX-'o 

( c ) fcitf ( d ) tC^-TX>f •y^-y^A-XQi fcj; 

t>'Q2 zs&hxmmm 2fcsart-*. cc-c. « 



4) ftBH¥6-2 6 1536 

6 

it. wtiLft-ft^mmfr-rttHzmmztih. 

[0023] ffe^X-f -y^y^l^a 2 , 
-. n, n + 1 OSfrftCOWC t . ±.W)X4 •yf-y?' 
ls*2.U-?lcr>i%£b-k<W\mX'hh. 

[0024] iWi^fcUT, X4 .yfy/Kal/- 
2, -n. n+l(iM5!l5L^®S$lJffll|gg88*^ 
W©I»fflft^Et s £*£)X-f >,^y7V*Z3.V-9* 

10 U X4 v1-y7u¥j.u-f<7)*y-*y®mm^ 

tlzX'O. £iI«E#*£3±^mffi«EV 0 <033g<BM 

#x-r •yf-y^u^ J LU-^c7)aj^«si[<7)«cri¥ 

[ 0 0 2 5 ] ftfc, _bie<0«Mc*>* * . *ffi4 
J*?*<*»4Nl8Ma*ttte*-*.M t+VfV* 
j-V—tniamfimti (m <n) T\ *ff4fc*«&*S 

20 [0026]X^/f>'y y Kal/-^j (j : j = 
1, 2. -n. n + 1) ^'I^il^LTiiamaSrJi} 

SSI 3fcA^-t*. ^iJ^fflHIBl 3TI4, Xtth 
«ffi^aj«EVij^JCL-T, TTL "L" U^SrA 
*tfttiE«IMP***L. TTL "H" \s^>V*\f) 
t* 1 OAft&ftSIK 1 7 . m\% 

WTL "H" U^T. M»/f^KaU-? 
30 1, 2,-, n, n+l^<ii,lo*>f>TTL 

"h" v<jv<?)K))Z%.m>t. mttwmzmft&m 

*BSSEK8 7tClMr*-6. 
[0 0 27] »(C, ^^f^Kily-^ (n + 

l ) &*<r> (m) ^tii^iS^tTfeO, xa y^-y/ 

(n-m+1 ) ^<0+C0 1 OliLh**, M 

•v^y?v*a.\s-9n<Fftwmwm\ 3«. ^» 

tMjOBijntTTL "H" 

1 7i3j:^M>FiJ5C^3l«E$iJffll|llB8rt(OMS«^l[HlB8 
40 7KHJ*f *. Cl<7)^m, mmhXj v*yy\s*r A 
U~^«»l««*«jSBIBl7tt. Mffi^-tSvlt 

■r*. mmmmm7X'it, mms.m3± 

84#R*«!Sfc'fytt*?M-STTL "L" 

**v~9 (m) ^aigji^-ri.. 

[ 0 0 2 8 ] ±ao«®(4, JSHfi^m«flff4 
lC*f1-|.«^tt*&c0f?±^'^B# j ii-C'M?iJ%^a«£vX 
50 rASrfftiLU PWFt«^LteX-f vf^K*!/- 



6/8/2006, EAST Version: 2.0.3.0 



(5) 

7 

xuammzx'o. t^XOXA -,^-y 

2.-. n, (n+l)*E«*« 

[00 2 9] mz. X4 -,*V7V*3.\s—9<r)(m- 
1 ) &#IE$iiJftLTfc9. X4 y^-V^l^U-? 
O ( n -m+ 2 ) &HWA,t> frVWmiZ «fc DTOWWflB 

ttJ0S§l 3li. *i&tfM#Si£7jcfTTL "H" . 

as i os^^eik 1 7nz-vmm-&m®m®m 
nm%wm®si\ l z#,j)i-h. znmm. mt& io 

XA •yf-y^U^a.U-^CO^lCOm^^Wl 7 

^aU-^^t?-*. X4 'y^V^** 

(m- 1 ) ^T(ift^4^f5-fl»ft^*a^BS 
d i b tfX'l* Wc* 1 ), *JWS 3 ±.cr)W.ffMB.V 
o ligTiUiKAO, Uc^ 2 ^Jt«[«IS&8 

m^tixx/mm^i^ixm^m^mfi. mm 
^*m2<vmm*®m6i,zitttiLm%m;i-z>tt 20 

^fjglt^IES&X^ yf-y^l^U-^^JW?** 
lz±hmM1tvi&Tm±i-Z>t:ib. *>- *y®lffl® 

[0030] fracOfjiBflti, X>f 
»IIl888«-^ &tz\±-$KX*^tS~?X?-XA -yf- 

v-ftn-mnnxv-yxA -,^yyv^a.v—9 
tcD®£b#cot§,^zttLxi>*mnmmzmRizti 30 

M^]%;Rjf!K$iJffl» 

Sfcit/^X-f vfymal^-^ 1 , 2, n, 

wmmmx-TTs umzmMZix-f . fwiffli^Hss^ 

[003 1] 

[*»«**] fiUJKBLfcidlc. *WWi, ^ifc?) 

x^r <yf-y^df a u-^«8sm^*saw-4*a* 

EZM&C0XA «yf-y^l/^aU-^fcailJ-f SWUM 
lU^Rfcs «SC«0X-f .y^/l^^-?<0&*£»S 

*i* fl « co ft » «a z «t ta u jjf £ * -> x **> § 
m«comn%&mmixiiijiw±zmi. w 



»B 3 p6-2 6 1 5 36 

8 

SS 1 *»*«**«£*-**IlfHaaj*Ri: , iBfl«E 

mm ix^%.mEm^zmithiiMW.KWMm<®m 
mm&z®t . as 1 

£ MlzttStt t fc fc « US 2<r>W&m ift^tiWHK 

•>*>?\s*(3.V—9 nmM^^hmx^^zti: -> x 
nmi'X7-j>e>ftxnEimTmmz%t>%\ l m r ) 
mmtmmzgm:?. mm&%zmx$$><Dxm 
mt$zvmm®mtfi£^nM^ZTj*&mx'% s t 

[Hi] *mko-mmMcoyv >y 9 mx-h 1 . 
[02] xa •y^-yyv^^v-mcnm.mmmm 
mmmmmx'hh. 



1 , 


2, — , n, n + 1 XA 


3 


mmmm 


4 


m 


8 




9 


xa y+>rmvk 


1 0 




1 1 




1 2 




1 3 




14 


HJE&JSHIH 


1 5 


m 1 coim®3& 


1 6 




1 7 


m 1 (?>%m*m 


5 1 




8 1 


% 1 <mnm&.%^m 


82 




83 




84 


&2<»)kfflm 


85 


icy- *7%m\m 


86 




87 




Ci 




Dii 




E 




T. 





Q, Qi , Q2 XA yfy/^W 
Vo *a«E«^3±<7)ttc5« J E 

Vri mi<r>mms. 



6/8/2006, EAST Version: 2.0.3.0 



(6) 



6 1 5 36 



[01] 



ON/ 
OFF- 



51 



11 



8 SHftKEiHIffllBK 



1 



E ftllflVJE 



1 



81 



82~1 



f&lo&tg 













83 



85 



mm® 



Vr2 



84 



vomit 



L. 



1 



85 



1 



87 



._x J 



1 ^TTf-^^O^aW 



Dii^ 

-li 1 



urn 



1 



10 



urn 



J_L Ci 



El* 



Q( Qi,Q2) 



1 



15 



*1<0 

JtttHB 



<~| ON/OFF 
i 

,_.^. 2 _ 

I Vin 
E 

•^ON/OFF 



± 



16 



17 



£1 

I Via 
E 

lt - fc j_ON/OFF 



1 



I Vin 
E 

H_°N/OFF_ 



"~1 



H 



Vo 



S 



6/8/2006, EAST Version: 2.0.3.0 



(7) 



«pHH t 6-2 6 1 53 6 



[02] 



GO 




dl 



to) 



dirLMfi 



a 



(d) 



6/8/2006, EAST Version: 2.0.3.0 



